It has been many years since "the tumor necrosis factor-α-converting enzyme", also known as ADAM17/TACE, was described as "the enzyme that does it all" because of its role in neurodegenerative diseases and in several physiological processes including proteolysis, adhesion, intracellular signaling, migration and proliferation. ADAM17/TACE is an integral membrane protein that belongs to the disintegrin and metalloprotease (ADAM) family. Several years ago, Romero-Grimaldi et al. (2011) discovered that ADAM17 was involved in the glial/neuronal fate decision of neural progenitor cells (NPCs) *in vitro*, and this was mediated at least in part, by its capacity to facilitate the release of the epidermal growth factor receptor (EGFR) ligand, transforming growth factor alpha (TGFα), thus regulating EGFR activation. EGFR, also referred to as ErbB1, belongs to a family of transmembrane receptors, which activate intracellular signaling cascades leading to the phosphorylation of mitogen-activated protein kinase-extracellular signal-regulated kinase or phosphoinositide 3-kinase/protein kinase B. and regulate cell cycle through cyclin expression (Rabaneda et al., 2016).

Brain injuries of different origins activate neural stem cells within neurogenic areas of the adult brain (Llorens-Bobadilla et al., 2015) in an attempt to generate new neurons. However, neurogenesis in injuries does not naturally occur because of the presence of inflammatory molecules, which generate a gliogenic environment that impairs neurogenesis. The search for new therapeutic strategies that enable neuronal preplacement by promoting neurogenesis is now the central focus within the field of neuroregeneration. These strategies include *in vivo* reprogramming of glial cells, exogenous neural stem cell transplants, or the promotion of endogenous neurogeneis (Torper and Gotz, 2017). In this perspective article, we discuss a recent report in which authors demonstrate that ADAM17/TACE plays a key role in impairing neurogenesis in brain injuries, thus becoming a new therapeutic target, to promote endogenous neurogenesis to regenerate brain injuries. Previous studies described that a strong expression of ADAM17 can be observed within the cerebral cortex after producing a controlled mechanical brain injury. This is accompanied by the overexpression of its substrate, the EGFR ligand TGFα (Romero-Grimaldi et al., 2011). They showed using NPC cultures that *in vitro* the combination of ADAM17 and TGFα activates EGFR and promotes glial cell differentiation whereas the inhibition of EGFR facilitates neuronal differentiation. The effect of the EGFR inhibitor was mimicked by ADAM17 inhibition. These suggested that ADAM17 inhibition in injuries might facilitate neurogenesis. In light of these facts, a more in-depth study was required in order to understand the effects of this metalloprotease inhibitor and to understand whether treatment of brain injuries with an ADAM17 inhibitor could facilitate neurogenesis.

The new work of Geribaldi-Doldán et al. (2018) shows that local inhibition of ADAM17 in injuries promotes the generation of neurons. In this study they also use controlled mechanical unilateral cortical injuries in which they characterize the time course of neurogenesis. They show that around the perilesional area of these cortical injuries an increase in proliferative cells can be observed from 2 to 7 days post injury (dpi), decreasing abruptly beyond 14 dpi. However, no neuroblasts are found surrounding the injured area, and most of the proliferative cells are glial fibrillary acidic portein (GFAP)^+^, agreeing with other models of stab wound injury in which a reactive gliosis is described in injuries (Buffo et al., 2008). In view of all evidences collected over the years they hypothesize that applying a metalloprotease inhibitor during 14 days would modify the non-neurogenic niche. Geribaldi-Doldán et al. (2018) report that the specific inhibition of ADAM17/TACE in the injured motor cortex promotes neurogenesis. Continuous infusion of a general metalloprotease inhibitor locally at the site of injury for 14 days, increases the number of proliferating cells (detected by labelling with BrdU the last day of treatment) and undifferentiated neural progenitors (nestin^+^ cells). Interestingly, BrdU^+^ cells are able to survive for another 14 days and differentiate. Considering the reactive gliosis unchained in controlled cortical impact models of injury, they study the gliogenic response and find that although metalloprotease inhibition treatment does not affect astrogliosis, it reduces the number of newly formed astrocytes. As indicated above no neuroblasts are present within the perilesional area of untreated mice. However, when lesions are treated with the metalloprotease inhibitor for 14 and 28 dpi, a great number of neuroblasts are found, which have the capacity to differentiate into mature neurons if metalloprotease activity is abolished. In agreement with other publications, authors show that this increase in proliferation and the emergence of neuroblasts is partially a consequence of cell migration from physiological neurogenic niches such as the subventricular zone (Dixon et al., 2015). Geribaldi-Doldán et al. (2018) design a refined BrdU labeling strategy to detect migrating cells. Using this approach, they do not observe any migrating cells within the injury when metalloproteases are fully active in the absence of the treatment, whereas treatment with a metalloprotease inhibitor enables migration of cells from the subventricular zone towards the perilesional area. The phenotypes of these cells included GFAP (astrocytes), nestin (neural precursors) and doublecortin (neuroblast, DCX) cells. Geribaldi-Doldán et al. (2018) finally demonstrate the specific role of ADAM17/TACE in the generation of neurons within the lesion. The results obtained in this report contrast with the report of Li et al. (2013), which shows that during development, NPCs express ADAM17 and that this enzyme participates in migration of NPCs during developmental stages. To explain these discrepancies it is reasonable to consider that Geribaldi-Doldán et al. (2018) are not blocking ADAM17 in their migration studies, they are applying a general metalloprotease inhibitor and, as they discuss in their article, it is possible that the inhibition of a matrix metalloprotease is facilitating migration. In order to specifically inhibit ADAM17, they design a lentiviral vector to overexpress the pro-domain of ADAM17 (ADAM17-Pro), a potent inhibitor of its metalloprotease activity. ADAM17-Pro transfection *in vitro* promotes differentiation of NPC towards a neuronal fate. Additionally, ADAM17-Pro lentiviral infection *in vivo* induces not only a significant increase in proliferative cells but also a large increase in DCX^+^ neuroblasts within the perilesional area 14 dpi. These neuroblasts exhibit a marked polarity and other features of highly differentiated neuronal progenitors. Accordingly, 28 dpi neuroblasts differentiate into mature neurons; most of these new neurons are cholinergic and a small percentage is GABAergic. These findings are in agreement with previous reports, which evidence the presence of cholinergic neurons in neurogenic niches such as the subventricular zone, where they play a significant role in the promotion of neurogenesis (**[Figure 1](#F1){ref-type="fig"}**).
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Injury boosts ADAM17 (tumor necrosis factor-α-converting enzyme) expression generating a gliogenic response mediated by the sheading of TGF-α ligand that activates EGFR signaling. The injection of ADAM17-Pro lentivirus in the injured cortex impairs TGFα release as well as the activation of EGFR favoring the neurogenic pathway. EGFR: Epidermal growth factor receptor; TGF-α: transforming growth factor alpha.](NRR-14-1378-g001){#F1}

Collectively, these findings highlight the impact and benefits of using ADAM17 as a therapeutic target for the treatment of neuronal loss in different types of central nervous system injuries. It is now important to follow up on this study analyzing the EGFR associated signaling pathways: the mitogen-activated protein kinase-extracellular signal-regulated kinase or phosphoinositide 3-kinase/protein kinase B pathway. Both of these pathways have been described to participate in neurogenesis by determining NPC proliferation (Rabaneda et al., 2016) In addition, proteins that regulate selectivity of ADAM17 for the different EGFR ligands such as the protein kinase C (PKC) should also be considered. Activation of PKC mediated by diacilglycerol mimicking compounds promotes proliferation process *in vitro* in the absence of epidermal growth factor and *in vivo* in neurogenic niches (Geribaldi-Doldan et al., 2015; Murillo-Carretero et al., 2017). This capacity of PKC to regulate NPC proliferation might be mediated by its capacity to determine the selectivity of ADAM17 for the EGFR ligand TGFα (Dang et al., 2013), facilitating the release of this growth factor.

A role for ADAM17 in brain injuries has been reported previously. Reports show an elevated expression of ADAM17 short after producing brain injury in different models: ischemic injury, LPS induced inflammation, dentate gyrus denervation, or brain ischemic preconditioning. Elevated ADAM17 expression has been associated with the inflammatory response, the presence of reactive astrocytes, with protection against apoptosis, and in brain ischemic preconditioning models with the tolerance to subsequent injuries (Pradillo et al., 2005). Additionally, a role for ADAM17 on neurogenesis after brain injury, has only been highlighted by Romero-Grimaldi et al. (2011) and Geribaldi-Doldán et al. (2018). Results from both reports are consistent and lead to the possible use of ADAM17 as a target to regenerate brain injuries.

In relation to this, researchers worldwide are now searching for new ADAM17 inhibitors to treat a variety of disorders. Small molecule ADAM17 inhibitors have been found in the past that reached clinical trials producing some undesirable effects. For this reason more selective inhibitors are being studied recently and new clinical trials are currently being accomplished. This is the case of specific antibodies against ADAM17 or the pro-domain of ADAM17 protein used by Geribaldi et al. (2018) that are very target specific. More importantly a new small molecule ADAM17 inhibitor is currently being tested as therapeutic agent in clinical trials for cancer treatment. Notwithstanding, in order to propose ADAM17 inhibitors as therapeutic drugs to treat brain injury, it needs to be considered that although inhibition of ADAM17 may have deleterious consequences for long-term systemic administration, it may be able produce desirable effects if administered more locally (*i.e*. intranasal administration or local infusion to reach brain injuries). Nonetheless, targeting ADAM17 with a selective inhibitor still seems a viable and attractive approach to use in the clinic for brain injury regeneration.
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